Supporting Information. Text S1
Mathematical details for the Stochastic model
The infection is transmitted by spores generated from an individual and being in contact with another individual and it is described by the following process (where we ignore the planting and harvest process):
where the formalism n 1 P 1 + n 2 P 2 π G GGGG Am 1 Q 1 + m 2 Q 2 means that n 1 individuals from the population P 1 encountering n 2 individuals from the population P 2 will generate m 1 individuals of population Q 1 and m 2 individuals of population Q 2 with probability of transition π. From the transition rates in (S-1) , one can write the Master equation; as the total population I a + I v + H S + H R is large, then we can apply the Kramer-Moyal expansion leading to the expression for the matrix A (drift term) and B (diffusion term) in the resulting Fokker-Planck equation [1, 2] .
where
The deterministic terms in the corresponding Langevin equation are given by the matrix A, while the stochastic terms are obtained by the decomposition of the diffusion matrix CC T = B by using the Cholesky algorithm. The multidimensional Langevin equation for the stochastic model is:
where W i (t) is a Wiener process with mean zero and variance dt and c i,j are the elements of the matrix C.
As a consequence of Kramer-Moyal expansion, the fluctuations around the mean values are described by a Gaussian distribution. This is not strictly true when one or more categories (e.g. the infected population) are close to extinction since the fluctuations must be governed by a skewed distribution. However, the intensities of the fluctuations are expected to decrease with the mean values (i.e. smaller variance of the Gaussian distribution) and therefore the inaccuracy of the approximation is expected to be negligible, at least for our purposes. The accuracy of the model can be increased by employing higher order terms in the Kramer-Moyal expansion.
Wavelet analysis of the time-series I v (t).
Here we show the wavelet power spectrum [3] [4] [5] for four single randomly chosen, realizations of the nonstationary time-series I v (t), representing the population infected by the virulent strain of the pathogen (Figure S-1 ). All random realizations show similar patterns. Prediction for the deterministic case is also shown for comparison ( Figure S-2) .
A key message is that in general resonance leads to large fluctuations, these lead to extinction if the population of infected is small, which typically occur at the beginning of the epidemics. Thus the probability of extinction is expected to be affected more strongly by the initial behaviour of the power spectrum (right side of Figure S -2) compared with the portion of spectrum at long times. 
